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Abstract  
A large body of evidence links the traditional Mediterranean diet to reduced risk of major chronic diseases, including 
neurodegenerative disease. However, the dietary behaviors of Mediterranean populations have been radically changing during the 
last decades with people westernizing their diet. Among possible causes, the increasing cost of many key-foods of the 
Mediterranean diet is likely to have led people to give up this eating pattern in favor of less expensive products often unhealthy. 
There is reason to believe that the economic downturn is going to produce unfavorable effects on the dietary lifestyle of people, 
especially among the less wealthy groups.   
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1. Introduction 
The traditional Mediterranean diet is an eating pattern typical of the Mediterranean basin. This dietary model was 
originally defined by the American scientist Ancel Keys who initially described the eating behaviors of the 
Mediterranean people living in Southern Italy; Keys was impressed by the observation that  these people used to 
consume some specific foods more frequently compared to his fellows in US or those living in the Northern 
countries of Europe (Keys, 1980). Likewise, he noted that Italian coronary heart disease death rates for middle-aged 
men in 1960 were less than half that  for US men; moreover, Mediterranean populations  had lower levels of serum 
cholesterol, a major risk factor for atherosclerotic disease (Stamler, 2013). These observations led him to establish a 
link between dietary behaviors and risk of coronary heart disease and his future investigations would have been 
mainly addressed to seek for evidence on this relationship. The key-feature of the Mediterranean diet is a wide 
consumption of fruit and vegetables, non-refined grains, cereals, nuts, legumes, fish, olive oil as main fat source and 
moderate wine consumption preferably during main meals (Willett et al., 1995). Conversely, this pattern has low 
intake of dairy products and meat. Traditional lifestyle of Mediterranean people was also characterized by moderate 
to intense physical exercise mainly performed during the working hours that, in that time, were mostly of 
agricultural type.  
Since Keys’ first investigations, a large body of evidence has linked the Mediterranean diet to reduced risk of 
major chronic diseases, such as cardiovascular and cerebrovascular disease, tumors and  neurodegenerative disease 
(Trichopoulou et al., 2003; Sofi et al., 2010).   
Nevertheless, late evidence suggests  that Mediterranean societies are rapidly withdrawing from this eating 
pattern orienting their food choices toward products typical of the Western diet pattern, an unhealthy eating behavior 
characterized by high intake of refined grains, animal fats, sugars and processed meat but poor in legumes, cereals, 
fruits and vegetables.  
The reasons people keep on shifting from healthy to unhealthy dietary habits remain open to several 
interpretations.  Social changes appear to have consistently contributed to radical reversal in dietary habits in 
European Mediterranean societies even though developing Countries are somewhat turning into westernized diets as 
well. Among possible causes, the increasing cost of many key-foods of the Mediterranean diet is likely to have led 
people to give up this eating pattern in favor of less expensive products which allow to save money but are 
definitively unhealthy (Lopez et al., 2009).  
Previous evidence suggested that diet quality follows a socioeconomic gradient showing a linear relationship 
between food cost, eating patterns and obesity (Drewnowski, 2009). Additionally, there is reason to believe that the 
economic downturn is going to produce unfavorable effects on the dietary lifestyle of people, especially among the 
less wealthy groups. 
2. Addressing the beneficial effects of the Mediterranean diet in the XXI century 
As argued in a recent commentary by Jeremiah Stamler, one of the pioneer researchers of the Mediterranean diet 
and trusty collaborator of Ancel Keys, several things have changed since the original definition of this eating pattern 
and many problematic nutritional aspects emerged (Stamler, 2013). The high grain product intake almost 
exclusively from white flour (not whole grain flour), the high total energy and salt intake are just some examples of 
how modern dietary habits shifted from the traditional dietary pattern. Despite this, the Mediterranean diet of the 
XXI century is still able to provide health advantages as reportedly documented by numerous investigations. In 
agreement with this belief, the MOLI-SANI study has provided, during the last decade, some evidence establishing 
a relationship between adherence to this pattern and health benefits on selected outcomes of interest.   
MOLI-SANI  is a population-based cohort study which randomly recruited about 25,000 citizens of Molise, a 
region placed between Central and Southern Italy, with the main purpose of investigating the genetic and 
environmental risk/protection factors in the onset of major chronic diseases. 
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2.1. Health advantages from a diet that underwent nutritional changes over the last decades 
The Mediterranean diet of the XXI century appears to confirm its beneficial effects for several different health 
outcomes.  
Health-related quality of life, a valid predictor of mortality, has been proven to be strongly related to the 
Mediterranean eating behavior, an effect partially mediated by the high antioxidant and fiber content that may exert 
an anti-inflammatory action thus reducing the risk of disease (Giacosa et al., 2013). Both in observational 
(Chrysohoou et al., 2004; Centritto et al., 2009) and intervention studies (Ambring et al., 2006) adherence to a 
traditional Mediterranean diet has been reportedly associated with lower concentrations of inflammatory biomarkers 
such as C-reactive protein, fibrinogen, homocysteine or white blood cell count.  
Such observations do offer further support to the inflammation-lowering theory which could account for the 
positive health benefits of the Mediterranean diet against the risk of major chronic diseases (Giacosa et al., 2013).   
This hypothesis seems to be further supported by findings examining the relationship of a Mediterranean-like diet 
and two recognized cellular markers of low-grade inflammation (Bonaccio et al., 2014). More in detail, we found 
that both white blood cell and platelet counts are significantly reduced by a Mediterranean-type diet. Basically, in a 
large population sample of MOLI-SANI (apparently healthy subjects without any hematological disease), the 
adhesion to a Mediterranean eating behavior reduced  the number of both white blood cell and platelet counts, thus 
suggesting a prominent role of this dietary pattern in modulating the degree of subclinical inflammation. 
2.2. Favorable health outcomes within high risk populations 
The MOLI-SANI study has also addressed the issue whether Mediterranean diet has the same effect across 
population groups at different health risk. The adherence to this pattern was proven to reduce mortality in the Greek 
EPIC cohort, a population sample free from major chronic diseases. The adherence to Mediterranean diet was 
measured by a  score elaborated by Antonia Trichopoulou and co-workers and tested on sample of apparently 
healthy individuals. In the same period, a similar high-score Mediterranean dietary pattern was reportedly associated 
with a reduced risk of peripheral arterial disease in Italian patients with type 2 diabetes (Ciccarone et al., 2003). 
Later on, evidence emerged also from population groups at high risk for cardiovascular and neurological chronic 
diseases (Trichopoulou et al., 2005). Evidence on diabetes is still scarce, as few studies only have investigated a 
possible  association between adherence to the Mediterranean diet and mortality in patients with diabetes (Iimuro et 
al., 2012). Recent findings from the MOLI-SANI study showed that people diagnosed with the illness at time of 
enrollment did benefit from having a Mediterranean diet by a significant lowering of the risk of dying of overall or 
cardiovascular causes. Additionally, this effect was mainly accounted for by the moderate alcohol intake that has 
always played a central role within the dietary groups of the Mediterranean pyramid (Bonaccio et al., 2015).   
All these works do support what argued in the viewpoint by Jeremiah Stamler (Stamler, 2013); despite the 
unquestioned nutritional and behavioral changes, the traditional way of eating typical of the Mediterranean basin 
still has a say in the health business.   
 
3. Adherence to Mediterranean diet is socially patterned 
The MOLI-SANI study is one of the largest single-centre population studies ever conducted in Europe that 
collected information and blood samples of about 25,000 citizens living in the Molise region, an area placed 
between the Northern and the Southern regions of the Country (Iacoviello et al., 2007). This large amount of data, 
obtained between 2005 and 2010, allowed us to undertake targeted investigations in environmental fields. Among 
the wide panel of information available, the MOLI-SANI study has a detailed section regarding socioeconomic 
status, both present and during childhood, including questions on household income. Such pieces of information are 
extremely useful in evaluating the role of material circumstances in accounting for several health outcomes, in 
addition to other more common risk factors.  
Regarding income, it is noteworthy to stress the fact that people are often reluctant to provide  such an 
information that is usually believed to be a quite sensitive issue and the risk of underreporting cannot be entirely 
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excluded. Although  the “non-respondent” category is well represented also in our cohort, the MOLI-SANI study 
has collected such data from family groups thus allowing a kind of control of the information provided by household 
members.  
Findings discussed in a recent paper (Bonaccio et al., 2012) show that, as well as the whole Country, this 
Southern area of Italy is not characterized by huge socioeconomic gaps, at least not comparable to those reported in 
other European or North American countries. Nevertheless, we found that adherence to the Mediterranean behavior 
is strictly linked to material resources independently of cultural circumstances, such as educational level. Indeed, 
greater income was associated with higher adherence to the Mediterranean diet and the association persisted in 
different education groups. The data are of interest since the differences we observed in the adherence to MD 
according to income indicate that also in a relatively homogeneous environment both for genetics and lifestyles, 
income and education can still play a role in influencing dietary choices. Furthermore, the diet quality showed a 
continued improvement across a relatively small range of economic strata (Figure 1). Our ‘poorest’ are represented 
by people earning less than 10,000 Euro/net per year, while the ‘richest’ group is made of subjects with more than 
40,000 Euros/year. Such differences among income classes are quite restrained and indicate a prominent role of 
material circumstances in determining the pursuing of healthy behaviors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Odds of having a high adherence to a Mediterranean diet according to household income levels (modified from reference Bonaccio 2012). 
 
3.1. Cultural determinants likely accounting for the Mediterranean diet gradient 
Nutrition knowledge and mass media exposure are associated with greater adherence to the Mediterranean diet 
independently of other cultural circumstances (educational level) or material resources (Bonaccio et al., 2012; 
Bonaccio et al., 2013).  
Knowledge on health-related topics has become of great interest basically because of the direct relationship 
between diet quality, social and cultural factors and beliefs which are considered to be important factors explaining 
variations in food choices (Sharma et al., 2008). Nutrition knowledge has also been shown to be a mediator between 
socioeconomic position and diet quality (McLeod et al., 2011). Results from the MOLI-SANI study (Bonaccio et al., 
2013) indicate that dietary behaviors are dramatically linked to the amount of information on specific health-related 
issues. In addition to behaviors, nutrition knowledge is also strictly associated  with lower rates of obesity. The 
pivotal importance of information is confirmed by a recent study aiming at estimating the association between the 
Mediterranean diet and the exposure to mass media (Bonaccio et al., 2012). Similarly to what observed for 
nutritional knowledge, greater information is associated with increased conformity to the Mediterranean eating 
model. However, in the latter study, we did not actually evaluate the quality but only the amount of information that 
was obtained by detailed questions on how much time subjects spent in watching TV, surfing the web or reading 
(i.e. newspapers, magazines).  
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Findings show that both nutrition knowledge and exposure to mass media represent two main behavior-
conditioning agents and their understanding is likely to be crucial to define new and more effective public health 
policies for the prevention of major chronic disease. 
4. The Italian population is shifting from the traditional Mediterranean diet 
Time after time the Mediterranean behavior has started to lose its proselytizers, the hugest losses being 
experienced in the Mediterranean Countries.  
Analyses undertaken within the whole period of the recruitment of the MOLI-SANI study clearly showed that 
adherence to the Mediterranean pattern dramatically changed over time (Bonaccio et al., 2014). 
In respect to the years 2005-2006, a dramatic drop was recorded in 2007, the period when the global economic 
crisis became manifested, with prevalence of high adherence falling from over 30 percent to 18 percent in the whole 
population (Figure 2). This evidence led to search for the possible causes of this tough shifting. There were reasons 
to believe that, in addition to the cultural and social development, the changes affecting the material resources could 
likely account for the observed decline.  
The Mediterranean diet fell around 2007 and the economic crisis became  manifested at the same time. In order 
to test the hypothesis that the two phenomena could not be a result of a mere coincidence, we evaluated to what 
extent these dietary changes could be ascribed to socioeconomic factors.  
In other words, we  postulated the economic downturn could play a role in the sudden decline of the number of 
people following a Mediterranean diet;  the argument was supported by examining the contribution of different 
socioeconomic indicators to the adherence to this dietary pattern over six years (Bonaccio et al., 2014) The dietary 
habits of people were grouped in two different timespans, before (2005-2006) and after the economic crisis started 
(2007-2010).  
During 2005-2006 major socioeconomic indicators were not associated with having a Mediterranean behavior, 
which was conversely linked to age, sex, higher education and living in urban areas.  
At variance, in the 2007-2010 period, socioeconomic determinants began to play a major role in explaining the 
positive association with the Mediterranean diet. Household wealth, education, living in small villages and 
profession became largely associated with greater adherence to a Mediterranean diet. 
We argued that the growing importance of socioeconomic indicators in determining dietary habits could find a 
likely explanation either in the rising cost of typical Mediterranean food items or in the higher rates of 
unemployment and reduction in terms of purchasing power of wages. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. High adherence to the Mediterranean diet by year of recruitment within the Moli-sani study (modified from reference Bonaccio 2014). 
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4.1. The Mediterranean diet is no longer the diet of the poorest 
Other findings from the MOLI-SANI study are somehow contrasting with the traditional idea of the 
Mediterranean diet. For a long time, this eating behavior has been seen as the diet of the poorest population groups, 
but nowadays is directly influenced by socioeconomic and cultural factors in line with what has been observed in 
non-Mediterranean settings (Darmon et al., 2008). Healthy behaviors, including healthy diets, are definitely a 
prerogative of wealthy groups. 
4.2. The economic crisis as a major threat for the Mediterranean tradition 
There is reason to believe that in a period of economic crisis the burden of socioeconomic factors might rapidly 
accrue to wider existing social gaps across the population. Early investigations have tried to predict possible health 
outcomes deriving from the economic downturn by analyzing what already happened during previous economic 
crises. Regarding diet, viewpoints are contrasting. On one side, it has been argued that reduced material resources 
(i.e. income) would encourage people to spend more time in cooking at home with notable gains in terms of diet 
quality (Karanikolos et al., 2013); on the other hand, it is likely that the increasing cost of the Mediterranean food 
would drive population, in particular the less advantaged one, which invests less in food, to look for cheapest and 
nutrient-poor foods (Monsivais et al., 2012). 
If the latter is true, we shall expect an increase in  inequities across socioeconomic groups and consequently in 
future health outcomes that are likely to become even more socially patterned. The important role played by 
socioeconomics has been largely addressed but few attempts have been made to include it as a major risk factor 
beyond the traditional ones. As an example, a recent paper by Yusuf et al. reported that although the INTERHEART 
risk score poses high-income Countries at greater cardiovascular risk, the rates of major events and death are 
substantially higher in low-income Countries (Yusuf et al., 2014). To explain this apparent discrepancy, the authors 
did not include any socioeconomic evaluation of the individuals living in different Countries and economical 
settings. In a letter to the Editor of the New England Journal of Medicine (Bonaccio et al., 2015) we argued that if 
these factors had been considered, we would likely have assisted to a greater predicted risk for the less wealthy and 
consequent reduced inconsistency between prediction and health outcomes. We recalled that even small income 
differences produce a shaped gradient in modifiable risk factors with the more disadvantaged having not only more 
risk factors but also less protective factors. The work by Yusuf et al. is a further confirmation of the need to include 
socioeconomic factors in any approach aimed to predict health risk especially in population settings with huge social 
gaps.  
5. Conclusions 
As a general conclusion, the likely impact of the economic crisis on health should be a crucial issue when 
defining new strategies for the prevention of major chronic disease at a time when also diet and health in general 
have definitely confirmed their economic nature.   
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